The ventriculoperitoneal shunt has been the mainstay for definitive treatment of hydrocephalus since time immemorial. As such, several case reports describing the complications of this procedure have been documented in the literature over the past few decades. The spectrum ranges from ventricular catheter dislodgement to abdominal catheter end perforating the stomach and causing intussusception; several case illustrations have depicted the possible aftermath of this blind procedure. After the advent of neuronavigation and planning procedures on CT scans, the complication rates have significantly reduced.
DESCRIPTION
The ventriculoperitoneal shunt has been the mainstay for definitive treatment of hydrocephalus since time immemorial. As such, several case reports describing the complications of this procedure have been documented in the literature over the past few decades. The spectrum ranges from ventricular catheter dislodgement to abdominal catheter end perforating the stomach and causing intussusception; several case illustrations have depicted the possible aftermath of this blind procedure. After the advent of neuronavigation and planning procedures on CT scans, the complication rates have significantly reduced.
Shunt malfunction, secondary to migration of the abdominal end, remains as one of the most common complications following ventriculoperitoneal shunting. 1 Large bowel perforation is a rare complication with an incidence of 0.1-0.7%. 2 In rare instances, there have been cases of herniation of the peritoneum along with the distal end of the catheter through a lax posterior rectus sheath. 3 The unprecedented cases we describe, the first of a child and the other of an elderly woman, mandate a separate mention in the literature. We present our institutional experience, treatment dilemma, surgical management and outcomes in both the patients.
Case 1: A 1½-year-old boy presented with intermittent appearance of the distal end of a ventriculoperitoneal shunt tube at the anus, while attempting to pass stools. The mother said that the child had been treated for obstructive hydrocephalus with a medium pressure Chhabra shunt, 9 months prior. On neurological examination, the child was active and alert; he had acquired appropriate milestones for his age and had no meningeal signs. The shunt chamber seemed to be functioning well. He was investigated with a shunt series X-ray, which revealed the distal end of the shunt tube traversing the entire lumen of the large intestine and ending in the sigmoid colon (figure 1A). A CT scan (brain CT) was ordered, which showed a significant reduction in the size of the ventricle, with arrested hydrocephalus ( figure 2A, B) . The parents were counselled regarding the risk of meningitis and need for shunt revision.
Ascending infection was a priority, and the child was initially treated with a ligation and division of the shunt tube at the abdominal entry point. Copious cerebrospinal fluid (CSF) seemed to exude from the abdominal incision, and a repeat CT scan confirmed our fears. This was an indirect indicator of ongoing development of hydrocephalus ( figure 2C, D) . He was taken up for a shunt revision with colonoscopic extraction (figures 3 and 4) of the now dislodged distal shunt tube. Postoperatively, an X-ray series of the shunt was taken, which showed the abdominal end of the catheter in situ (figure 1B). The child had an uneventful recovery, was started on oral feeds and discharged after 1 week.
Case 2: A 68-year-old woman was shunted for normal pressure hydrocephalus (NPH). She presented to us 6 months postoperatively, with a reducible, painless swelling at the abdominal incision site, which had impulse on coughing and straining. Clinical examination showed a non-tender, reducible swelling (approximately 5×6 cm, oriented longitudinally) at the abdominal insertion site of the shunt. Neurological examination was unremarkable and the shunt chamber seemed to be working well. A shunt series X-ray seemed to be normal and the patient was taken for shunt re-exploration and repositioning of the abdominal end of the shunt. A preoperative ultrasound was performed and disregarded, since it was unable to detect any defect in view of the significant abdominal fat that the patient possessed.
Intraoperatively, a thin-walled sac was seen in the subcutaneous tissue, with CSF and the shunt loop present within the hernial sac (figure 5). The neck appeared narrow, and the shunt tip was removed and reinserted into the peritoneum via a separate peritoneal incision. We now believe that the patient had had no neurological deficits since the CSF was draining into the hernial sac, with no evidence of hydrocephalus. Moreover, she was a case of NPH, the symptoms of which were controlled with minimal drainage of CSF into the hernial sac and from there into the peritoneal cavity. The examination findings corroborated this theory, since the sac was compressible and presented on straining.
Definitive treatment for a hernia was also carried out. The hernial sac neck was ligated with a prolene purse string suture and the rectus was double breasted over the defect. A prolene (5×7 cm) mesh was placed over the deficient area and restrengthened with stay sutures. Postoperatively, the patient did well and was discharged after 1 week.
Learning points ▸ In the rare event of a patient presenting with signs and symptoms of a hernia, one should consider the possibility of a hernia sac containing the distal end of the tube, as in our case. ▸ Shunt-related complications need not always present with hydrocephalus and shunt failure. ▸ The shunt X-ray series may appear normal in some cases, but if suspicious images appear postoperative, the patient mandates re-exploration and shunt revision. ▸ In case of re-exploration and revision of the abdominal end, it is important to reinsert the distal end through a separate peritoneal incision. 
